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SECTION 1.0 

INTRODUCTION 

ERM-West, Inc., (ERM) has prepared this System Startup Report as part of 
construction oversight, startup services, operations & maintenance, and 
monitoring services for the ground water remediation system at the 
Arizona Air National Guard (AANG) Base in Tucson, Arizona. This work 
was performed under contract DAHA90-94-D-0014 between ERM and the 
National Guard Bureau, Departments of Army, and Air Force. 

During extraction well development and pump performance testing, five 
holding tanks (designated as tanks A through E) were used. In March 1997, 
following laboratory analysis and EPA approval, the ground water 
contained in holding tanks A, B, and C was re-injected directly into the 
recharge wells. Results indicated TCE concentrations were non-detect (<1.0 
ppb). Holding tanks D and E were used during Phase 1 of the treatment 
system efficiency verification discussed in Section 2 of this report. 

This System Startup Report documents startup procedures and equipment 
verifications conducted for the ground water extraction, treatment, and 
recharge system located at the Tucson AANG Base in Tucson, Arizona. 
This System Startup Report includes the following: 

• Documentation that the treatment system meets the required operation 
efficiency defined by the project requirements. 

• Verification   of   correct   operation   of   the   treatment   system's 
non-recoverable (emergency) shut down controls; 

• Verification of correct operation of the treatment system's recoverable 
(non-emergency) shut down controls; and 

• A description of operational checks performed for various system 
equipment components. 

1.1 System Startup Report Organization 

This section outlines the operations performed during the startup of the 
ground water treatment system and includes a chronology of these startup 
events. Section 2 describes the influent and effluent sampling and analysis 
phases conducted to verify the efficient operation of the treatment and 
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system. Section 3 describes the procedures performed to verify the correct 
operation of the system's emergency shut downs. Section 4 describes the 
procedures performed to verify the correct operation of the system's non- 
emergency shut downs. Section 5 presents problems and subsequent 
solutions encountered during start-up activities. 

1.2 Chronology of Events for Treatment System Startup 

The startup of the treatment system, the efficiency and equipment 
verifications, and the sampling and analysis phases were performed by the 
Contractor, Roy F. Weston, Inc. (Weston), with oversight by ERM, from 
April 29, 1997, to May 2, 1997. During the week of May 5, 1997, additional 
sampling and analysis of influent and effluent ground water was 
conducted to further confirm treatment system efficiency. 

A chronology and description of events conducted during the treatment 
system startup is presented in Table 1-1. The treatment system startup 
events are discussed in Sections 2 through 4. 
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TABLE 1-1 

Chronology of Treatment System Startup 

Date System Startup Events 

April 29,1997 A. Ground Water Extraction: Ground water was extracted from all extraction wells at rates 

between 2 gallons per minute (gpm) and 10 gpm. Treatment system effluent was 

discharged to a 21,000 gallon holding tank. 

B. Collection of Treatment System Influent and Effluent Samples: Effluent samples were 

collected from air stripper V-1A and V-1B sumps.   An influent sample was collected from 

the feed surge tank T-l sample port. 

C. System Verifications: Various treatment system emergency, non-emergency, and 

equipment operation verifications were performed. These verifications are described in 

Sections 3 and 4. 

April 30,1997 A. Laboratory Verification of Treatment System Efficiency: Laboratory results of treatment 

system influent and effluent samples verified that treatment system efficiency met the 

specified project requirements. 

B. Treat and Reinject Ground Water in Holding Tanks: Ground water contained in holding 

tanks is processed through the system, and reinjected into recharge wells. 

C. Collect System Effluent Sample: Collected effluent sample from air stripper V-1B sump. 

Sample consisted of water pumped from holding tanks and processed through the system. 

D. Conduct Various System Verifications: Various treatment system emergency, non- 

emergency and equipment verifications were performed. These verifications are 

described in Sections 3 and 4. 

May 1,1997 A. Collect Treatment System Effluent Sample: A treatment system effluent sample was 

collected from air stripper V-1A sump. The effluent sample consisted of treated ground 

water extracted from wells LEW-08 and UEW-05. 

B. Conduct Various System Verifications: Various treatment system emergency, 

nonemergency and equipment verifications were performed. These verifications are 

described in Sections 3 and 4. 

May 2,1997 A. Collect Treatment System Effluent Samples: Treatment system effluent samples were 

collected from air stripper V-1A sump. The effluent samples consisted of treated ground 

water extracted from wells LEW-08 and UEW-05. 

May 6 - 9,1997 A. Collect Treatment System Influent and Effluent Samples: One system influent ground 

water sample and two system effluent samples were collected from air stripper sump 

V-1A and analyzed for trichloroethylene. 
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SECTION 2.0 

TREATMENT SYSTEM EFFICIENCY 
VERIFICATION 

The construction contract for the Tucson Ground water Extraction, 
Treatment and Recharge System Project specifies that the extracted ground 
water be treated to a trichloroethylene (TCE) concentration of 1.0 
micrograms per liter (|ig/L) or less. To verify treatment efficiency, influent 
and effluent samples of ground water were collected by ERM and analyzed 
for halogenated volatile organic compounds (HVOCs) using the 
Environmental Protection Agency (EPA) Method 8010. 

Verification of treatment efficiency was performed in the four sampling 
and analysis phases summarized below: 

• Phase 1 Ground water from the extraction wells was treated and 
discharged into temporary holding tanks D and E. These holding tanks 
contained additional ground water generated during extraction well 
performance testing. Treatment system, influent and effluent samples 
were collected and analyzed for HVOCs. 

• Phase 2 Ground water contained in the holding tanks was processed 
through the treatment system and re-injected into recharge wells. A 
sample of the treated ground water, was collected and analyzed for 
HVOCs. 

• Phase 3 Ground water from all the extraction wells LEW-08 and UEW- 
05 was treated and re-injected into the recharge wells. Two samples of 
treated ground water were collected and analyzed for HVOCs. 

• Phase 4 Ground water from all of the extraction wells was treated and 
re-injected into the recharge wells. Samples of both ground water 
influent and effluent were collected and analyzed for HVOCs. 

Analytical results for samples collected during each of these phases are 
detailed in Table 2-1. Complete laboratory reports are included in the 
Appendix. 
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2.1 Phase 1 

Phase 1 was conducted on April 29, 1997. The purpose of Phase 1 was to 
confirm the removal of TCE from influent ground water to a concentration 
below one part per billion (1 ppb) prior to recharge. Accordingly, one 
influent ground water sample was collected from the sample port at feed 
surge tank T-l, and one effluent sample was collected from each of the air 
stripper sumps, V-1A and V-1B. 

Ground water was extracted from each of the extraction wells during this 
phase. Extraction rates varied from 2 gallons per minute (gpm) to 10 gpm. 
Extracted ground water was processed through the treatment system and 
discharged into holding tanks D and E. Approximately 3000 gallons of 
ground water were extracted from extraction wells, processed through the 
system, and discharged to holding tanks D and E. 

Analytical results for influent and effluent, samples collected during Phase 
1 are summarized in Table 2-1. The influent sample collected at feed surge 
tank T-l contained a TCE concentration of 17.7 ppb, while effluent sample 
results reported non-detectable levels of TCE. No other HVOCs were 
detected in influent or effluent samples. 

The analytical results of the effluent samples collected during this phase, 
verified that the operation of the treatment system, was in accordance with 
the remedial objectives and in accordance with the contract requirements. 
Therefore, Phases 2, 3, and 4, which involved recharge of extracted ground 
water to reinjection wells, was initiated on April 30, 1997. 

2.2 Phase 2 

Following the verification of the treatment efficiency of the ground water 
treatment system, the ground water contained in holding tanks D and E 
was pumped to the system surge tank T-l, processed through the treatment 
system, and recharged into the reinjection wells. The ground water was 
treated using air stripper V-1B. Approximately 17,000 gallons of ground 
water were processed through the treatment system. 

The effluent sample collected from the sump at air stripper V-1B reported 
non-detectable levels of TCE. No other HVOCs were detected in this 
effluent sample. Prior to the system's startup, influent ground water 
samples were collected from holding tanks D and E. Analytical results for 
this sampling indicated that ground water in tank D contained 2.5 ppb TCE, 

2-3 



while ground water in Tank E contained a TCE concentration of 1.5 ppb. 
No other HVOCs were detected in samples collected from these two tanks. 
Results of the influent and effluent sampling performed during Phase 2 is 
presented in Table 2-1. 

2.2 Phase 3 

On May 1, 1997, following the treatment and reinjection of the ground 
water contained in holding tanks D and E, ground water extraction was 
extracted at extraction wells LEW-08 and UEW-05 at rates of approximately 
9 gpm and 5 gpm, respectively. Ground water extracted from these wells 
was processed through air stripper V-1A. A sample of treated ground water 
was collected from the sump at air stripper V-1A approximately 4 hours 
following the initiation of extraction from these two wells. A second 
sample was collected from the sump at air stripper V-1A approximately 20 
hours following initiation of extraction at these two wells. HVOCs were 
not detected in treated water samples collected during these two sampling 
events. 

2.4 Phase 4 

Additional influent and effluent samples were collected during the second 
week of treatment system operation. An influent sample was collected on 
May 5, 1997 from the sample port at tank T-l, and effluent samples were 
collected from the air stripper sump at V-1A on May 5, and May 9, 1997. 
Neither of the effluent samples contained detectable levels of HVOCs and 
the influent sample contained a TCE concentration of 18.3 ppb. Analytical 
results for this phase are presented in Table 2-1. 
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SECTION 3.0 

NON-RECOVERABLE   SYSTEM-WIDE  SHUT 
DOWN   VERIFICATIONS 

Non-recoverable (emergency) system-wide shut downs are described in the 
Final Operations and Maintenance Plan for Ground Water Remediation 
(ERM, August 1996) Verifications conducted for emergency system-wide 
shut downs consist of the following: 

• Verification 1:  Feed Surge Tank Level Shut Down Verification; 

• Verification 2:  Air Stripper System Shut Down Verification; and 

• Verification 3: Off-Gas Heater High Temperature Shut Down 
Verification. 

Procedures for conducting each of these verifications and the results of the 
verifications are discussed below. Each of these verifications was 
conducted during the treatment efficiency verification phases described in 
Section 2. During emergency shut down verification activities, several 
non-emergency shut downs verifications and equipment operational 
checks were concurrently performed. 

3.1 Verification! 

Verification 1 was conducted on April 29, 1997. The purpose of this 
verification was to confirm that the water level sensors installed in feed 
surge tank T-l initiated the required programmable logic control (PLC) 
equipment control sequences and to confirm that an emergency system 
shut down occurred when the water level in tank T-l rose above the 90 
percent operating level. The procedure performed during Verification 1 is 
described below. 

Step 1: The system power was turned on. Ground water extraction 
pumps P-l to P-8 began operation, and the extracted ground water 
was pumped into tank T-l. When the water level in tank T-l rose 
to 85 percent of the operating level, blower B-1B turned on and 
began injecting air into air stripper V-1A. 
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Step 2: As the water level in tank T-l continued to rise, the PLC was 
programmed such that, after a 30-second delay following the 
startup of B-1B, the ground water feed pump P-9A turned on. 
When P-9A started, the extracted ground water was pumped from 
tank T-l to air stripper V-1A for treatment. 

Step 3: Extracted ground water continued to be pumped into air stripper 
V-1A for treatment. When the level of treated water in the sump 
at air stripper V-1A rose to the 70 percent level, effluent discharge 
pump P-11A began operation transferring water from the 
treatment system to holding tanks D and E. The motor control 
valve FCV-1A opened as designed to allow the discharge of treated 
ground water from the system to the recharge wells. 

Step 4: The throttle valve on the discharge side of influent pump 
P-9A was closed slightly following verification of startup of 
effluent pump P-11A and correct operation of motor control 
valve FCV-1A. This resulted in the influent rate to feed surge 
tank T-l being greater than the discharge from tank T-l, thus 
causing the water level in feed surge tank T-l to rise. At the 
90 percent operating level, extraction pumps P-l to P-8 began to 
shut down in a cascading manner, in accordance with the design. 

Step 5: The ground water level in feed surge tank T-l continued to rise. 
At the 95 percent level in tank T-l, the entire system shut down 
and the emergency alarm sounded. This emergency shut down 
served as verification for Verification 1: Feed Surge Tank Level 
Shut-Down Verification. 

Following the conclusion of Step 5, the system was manually restarted, and 
the throttle valve on the discharge side of P-9A was opened to allow the 
water level in tank T-l to decrease to below the 85 percent operating level. 
System valving was then switched over to air stripper sump V-1B 
operation, and Steps 1 through 5 were successfully performed for 
equipment pumps P-9B, B-1B, V-1B, P-l IB and the motor control valve 
FCV-1B. 

3.2 Verification 2 

Verification 2 was conducted to ensure that the air stripper system will not 
operate under abnormal conditions that could potentially result in effluent 
not meeting discharge criteria.  Abnormal operating conditions include: 

•   Low pressure or high pressure blower operating conditions; and 
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•   High water level conditions in the air stripper sumps. 

Associated non-emergency shut down verified as part of Verification 2 
included verification that effluent pumps P-11A and P-11B shut down 
under low water level conditions in V-1A and V-1B sumps. 

The steps below describe the sequence and verifications operational checks 
conducted under Verification 2. 

Step 1: During the operation of air stripper blower B-1A, the air pressure 
monitoring line to the low pressure switch was disconnected. 
This disconnection resulted in discontinuation of a pressure 
signal to the pressure switch, thus simulating a low pressure 
condition at B-1A. As a result, the emergency alarm signaled, 
and the treatment system shut down. 

Step 2: The system was restarted. When B-1A was operating, the valve 
on the discharge side of blower B-1A was closed, such that a high 
pressure built up on the blower discharge side. At approximately 
39 psi, the emergency alarm sounded and the system shut down. 

Step 3: The system was restarted. As ground water was processed 
through air stripper V-1A, influent pump P-9A was manually 
turned off while effluent pump P-11A continued to operate. The 
water level in the sump of air stripper V-1A decreased to the 40 
percent operating low level set point. At this set point, effluent 
pump P-11A shut down, thus confirming this non-emergency 
shut down sequence. Influent pump P-9A was then turned on 
and the water level in the sump at V-1A rose to the 70 percent 
operating level. At the 70 percent operating level, effluent pump 
P-11A resumed operation, thus confirming this non-emergency 
shut down sequence. 

Each of these steps was then repeated under system operation for B-1B, 
V-1B, P-9B, and P-11B and the above described verifications were 
performed, successfully. 

3.3 Verifications 

Verification 3 was performed on April 28, 1997 to ensure appropriate off- 
gas treatment of HVOCs stripped from extracted ground water. The 
normal system set-point for the off-gas high temperature shut down is 140 
degrees Fahrenheit. To perform Verification 3, the system was started, and 
the high temperature set point was reduced to approximately 100 degrees 
Fahrenheit.  As the system continued to operate and an off-gas temperature 
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of 100 degrees Fahrenheit was reached, the emergency alarm sounded and 
the system shut down. 

3.4 Verification 4 

Verification 4 was performed to verify proper operation of the sump pump 
situated on the treatment pad. This verification was conducted by filling 
the sump with ground water. When the level in the sump rose to the 
level such that the float was actuated, the system emergency alarm 
sounded and the system shut down. 
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SECTION 4.0 

SYSTEM NON-EMERGENCY AND 
EQUIPMENT   CHECKS 

Treatment system non-emergency verifications and equipment operational 
checks were conducted throughout the startup period by the contractor. 
These verifications were visually verified by ERM personnel. The 
verification procedure for each non-emergency verification and equipment 
check is described in Table 4-1. 
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Table 4-1 

Non-Emergency Verifications and Equipment Operations Checks 

Non-Emergency or 
Equipment Check 

Description 

Verification Procedure 

Ground Water 
Pump Operation 

Extraction! This component check was performed as part of 
Verification 2. 

Chemical Feed System 
Injection Operation 

During system extraction and reinjection on May 1 
and 2, 1997, chemical injection to tank T-l was 
visually verified during the system operation and 
ground water extraction.  

Chemical Feed System 
Injection Rate 

Chemical feed pump discharge hoses were 
temporarily disconnected. Each feed pump was set to 
discharge chemical solution at 2 gallons per hour 
(gph) into a 2 ounce jar that was filled over a 
measured time.  Resulting calculated discharge rates 
of approximately 2.5 gph each were measured.  

Chemical Feed System 
Solution Tank Low 

Level Switch Operation 

The float switch in the solution tank was manually 
triggered. As a result, the low level metering light at 
the metering pump control box was illuminated. 

Blower Operation Blower flow rate was measured with the electronic air 
flow meter installed upstream of the off-gas heater, 
and verified utilizing a pitot tube measuring device. 
Resulting air flow rates were 650 cfm in each case. 

Sump Pump Operation Water was added to the sump, and the sump pump 
was visually confirmed to pump water into tank T-l. 

Condensate Pump 
Operation 

Water was added to the knockout drum V-3. At the 
high level switch in drum V-3, the condensate pump 
was visually verified to turn on, and the pump 
transmitted water to tank T-l. 

Motorized Control 
FCV-1A/B Operation 

Valvel Motorized control valves verified as part of 
Verification 3 to respond to high and low level sump 
switches, and to close when air strippers V-1A and V- 
1B were not in operation.  

Emergency Stop Button 
Operation 

Emergency stop button was depressed, and the system 
shut down. 
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SECTION 5.0 

PROBLEMS  ENCOUNTERED 

A few problems associated with operation of the ground water treatment 
system were encountered during the week of startup. Problems 
encountered consisted of operational problems (such as chemical feed 
pump calibration) and mechanical problems (such as a broken flow meter). 
The following paragraphs discuss the problems encountered and their final 
or pending solution. 

Extraction Well Flow Meter 

Problem: The transmitter for the flow meter at extraction well LEW-06 was 
not transmitting data to the motor control center. 

Solution:  The transmitter for the flow meter was replaced. 

Extraction Well UEW-04 

Problem: The extraction pump in extraction well UEW-04 begins to 
cavitate at flowrates greater than approximately 3 gpm. This cavitation 
indicates that the water level in UEW-04 is drawing down below the pump 
impeller at extraction rates of greater than approximately 3 gpm. The 
system design maximum extraction rate at this extraction well is 7.5 gpm, 
and the anticipated extraction rate at this extraction well during normal 
system operation is 5 gpm. 

NOTE: During the well performance step drawdown/recovery test 
conducted in January 1997, UEW experienced a drawdown of only 3.73 feet 
at a flow rate of 7.5 gpm. Results from the step drawdown recovery test 
indicated that UEW-04 would yield a constant flowrate of a least 5.0 gpm 
without causing adverse drawdown at the well. 

Possible Solution: (1) The pump may not be installed at the correct depth 
within UEW-04 (pump intake should be set at approximately 100 feet bgs). 
Pump depth within UEW-04 will be verified and adjusted if necessary. 

(2) The pump may be defective and will have to be replaced. 
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Influent and Effluent Pump Cycling 

Problem: The influent pump (P-9A/B) and the effluent pump (P-11A/B) 
were turning on and off too frequently for proper operation. The system 
was out of balance thus causing the pumps to operate for very short periods 
of time, which could cause undo wear and tear on the pumps. 

Solution: The gate valves for the influent and effluent pumps were 
adjusted to approximately balance the two pumps to the same flow rate 
(about 80 gpm). In addition, the electric modulating valve (FCV-1A/B) was 
adjusted to further balance the two pumps. 

Chemical Feed Pump Calibration 

Problem: Chemical injection pump (P-10A/B) delivered a greater volume 
of chemical solution than indicated by the pump meter setting. 

Solution: The chemical injection pump was recalibrated by adjusting the 
pump speed and pump stroke, and measuring the resulting chemical 
solution volumetric delivery rate. Pump recalibration and volumetric 
delivery rate measurements were repeated until the correct chemical 
solution delivery rate was established (1.13 milliliters chemical solution 
delivered to the feed surge tank per 30 gallons of extracted ground water). 

Bag Filters 

Problem: The bag filters in the effluent ground water filters either clogged 
or reached capacity twice during the first 25 days of operation. 

Pending Solution: A sample of sediment from the bag filters will be 
collected and analyzed. Possible sources of solids includes sediment from 
the extraction wells, rust from the treatment system piping, and calcium 
carbonate precipitate from ground water hardness. 

Siphoning through the Air stripper 

Problem: During treatment system efficiency verifications, extracted 
ground water was initially treated at air stripper V-1B. Following collection 
of an effluent sample from the sump at V-1B, the system was switched 
over to ground water treatment at V-1A by shutting off the power supply to 
blower B-1B and associated pumps (P-9B and P-11B), and turning power on 
at B-1A, P-9A, and P-11A. Upon shutting power down at B-1B, P-9B, and P- 
11B, it was noted that ground water was back-flowing from V-1B effluent 
piping, through V-1B, and accumulating in blower B-1B. 
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Solution: Develop an operation instruction for switching between the "A" 
and the "B" sides of the treatment system. This operation instruction is 
included in the Operation and Maintenance Manual. To switch from 
system operation between the "A" and the "B" sides of the system, the 
following procedures must be observed: 

• Prior to implementing a switch-over, operate effluent pump P- 
11A/B and the air stripper blower B-1A/B, with influent pump P- 
9A/B in manual shut-off and the effluent valving from P-9A/B 
closed, until the low level in air stripper sump V-1A/B is reached. 

• Close valves at the effluent lines on blower B-1A/B to prevent any 
residual water intrusion into the blower following blower shut- 
down. Manually shut-down power at the side of the system being 
taken out of operation. 

• Open or close other appropriate valves associated with P-9A/B, and 
P-11A/B to allow water to flow to the proper air stripper. 

• Turn on/off power at B-1A/B, P-9A/B, P-11A/B, and other 
appropriate system equipment to implement the switch-over. 

Air Stripper Leaks 

Problem: Leaks between the air stripper trays. 

Solution: New seals were installed between the air stripper trays. 
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March 27, 1997 

ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

Laboratory I.D. 031897-17 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on March 18. 1997 from your 
project name ANG. 

These samples were analyzed by our subcontractor Bolin Laboratories of Phoenix, 
Arizona. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM- West Sample I.D. A 
5111 N. Scottsdale 
Scottsdale, AZ 85250 Laboratory I.D. 031897-17 
Attn: Steve Lamb 

Date Sampled: 3/18/97 

Project Name: ANG 
Date Received: 3/18/97 

Project Number: None 
Date Analyzed: 3/24/97 

Client Number: T0259 
Analyzed By: BLI 

PURGEABLE HALOCARBONS 
EPA Method 601 

Reported in ug/L (ppb) 

Detection Detection 
Compound Limit Result Compound Limit Result 

Bromodichloromethane 0.5 <0.5 Trans-1,2-Dichloroethene 0.5 <0.5 

Bromoform 0.5 <0.5 1,2-Dichloropropane 0.5 <0.5 

Bromomethane 0.5 <0.5 Cis-1,3-Dichloropropene 0.5 <0.5 

Carbon Tetrachloride 0.5 <0.5 Trans-1,3-Dichloropropene 0.5 <0.5 
Chlorobenzene 0.5 <0.5 Methylene Chloride 0.5 <0.5 
Chloroethane 0.5 <0.5 1,1,2,2-Tetrachloroethane 0.5 <0.5 

Chloroform 0.5 <0.5 Tetrachloroethene 0.5 <0.5 

Chloromethane 0.5 <0.5 1,1,1-Trichloroethane 0.5 <0.5 

2-Chloroethyl Vinyl Ether 0.5 <0.5 1,1,2-Trichloroethane 0.5 <0.5 

Dibromochloromethane 0.5 <0.5 Trichloroethene 0.5 <0.5 

1,2-Dichlorobenzene 0.5 <0.5 Trichlorofluoromethane 0.5 <0.5 

1,3-Dichlorobenzene 0.5 <0.5 Vinyl Chloride 0.5 <0.5 

1,4-Dichlorobenzene 0.5 <0.5 Cis-1,2-Dichloroethene 0.5 <0.5 

1,1-Dichloroethane 0.5 <0.5 Dichlorodifluoromethane 0.5 <0.5 

1,2-Dichloroethane 0.5 <0.5 
1,1-Dichloroethene 0.5 <0.5 

Comments: Analyzed by Bolin Laboratories 
of Phoenix, AZ   

Reviewed By: 

-m*ks iwm 
Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM- West Sample I.D. B 
5111 N. Scottsdale 
Scottsdale, AZ 85250 Laboratory I.D. 031897-17 
Attn: Steve Lamb 

Date Sampled: 3/18/97 
Project Name: ANG 

Date Received: 3/18/97 
Project Number: None 

Date Analyzed: 3/24/97 
Client Number: T0259 

Analyzed By: BLI 

PURGEABLE HALOCARBONS 
EPA Method 601 

Reported in ug/L (ppb) 

Detection 
Compound Limit Resul 

Bromodichloromethane 0.5 <0.5 
Bromoform 0.5 <0.5 
Bromomethane 0.5 <0.5 
Carbon Tetrachloride 0.5 <0.5 
Chlorobenzene 0.5 <0.5 
Chloroethane 0.5 <0.5 
Chloroform 0.5 <0.5 
Chloromethane 0.5 <0.5 
2-Chloroethyl Vinyl Ether 0.5 <0.5 
Dibromochloromethane 0.5 <0.5 
1,2-Dichlorobenzene 0.5 <0.5 
1,3-Dichlorobenzene 0.5 <0.5 
1,4-Dichlorobenzene 0.5 <0.5 
1,1-Dichloroethane 0.5 <0.5 
1,2-Dichloroethane 0.5 <0.5 
1,1-Dichloroethene 0.5 <0.5 

Detection 
Compound Limit Resul 

Trans-1,2-Dichloroethene 0.5 <0.5 
1,2-Dichloropropane 0.5 <0.5 
Cis-1,3-Dichloropropene 0.5 <0.5 
Trans-1,3-Dichloropropene 0.5 <0.5 
Methylene Chloride 0.5 <0.5 
1,1,2,2-Tetrachloroethane 0.5 <0.5 
Tetrachloroethene 0.5 <0.5 
1,1,1-Trichloroethane 0.5 <0.5 
1,1,2-Trichloroethane 0.5 <0.5 
Trichloroethene 0.5 <0.5 
Trichlorofluoromethane 0.5 <0.5 
Vinyl Chloride 0.5 <0.5 
Cis-1,2-Dichloroethene 0.5 <0.5 
Dichlorodifluoromethane 0.5 <0.5 

Comments: Analyzed by Bolin Laboratories 
of Phoenix, AZ  

Reviewed By: 

■nm 
Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM- West Sample I.D. C 
5111 N. Scottsdale 
Scottsdale, AZ 85250 Laboratory I.D. 031897-17 
Attn: Steve Lamb 

Date Sampled: 3/18/97 
Project Name: ANG 

Date Received: 3/18/97 
Project Number: None 

Date Analyzed: 3/24/97 
Client Number: T0259 

Analyzed By: BLI 

PURGEABLE HALOCARBONS 
EPA Method 601 

Reported in ug/L (ppb) 

Detection Detection 
Compound Limit Result Compound Limit Result 

Bromodichloromethane 0.5 <0.5 Trans-1,2-Dichloroethene 0.5 <0.5 
Bromoform 0.5 <0.5 1,2-Dichloropropane 0.5 <0.5 
Bromomethane 0.5 <0.5 Cis-1,3-Dichloropropene 0.5 <0.5 
Carbon Tetrachloride 0.5 <0.5 Trans-1,3-Dichloropropene 0.5 <0.5 
Chlorobenzene 0.5 <0.5 Methylene Chloride 0.5 <0.5 
Chloroethane 0.5 <0.5 1,1,2,2-Tetrachloroethane 0.5 <0.5 
Chloroform 0.5 <0.5 Tetrachloroethene 0.5 <0.5 
Chloromethane 0.5 <0.5 1,1,1-Trichloroethane 0.5 <0.5 
2-Chloroethyl Vinyl Ether 0.5 <0.5 1,1,2-Trichloroethane 0.5 <0.5 
Dibromochloromethane 0.5 <0.5 Trichloroethene 0.5 <0.5 
1,2-Dichlorobenzene 0.5 <0.5 Trichlorofluoromethane 0.5 <0.5 
1,3-Dichlorobenzene 0.5 <0.5 Vinyl Chloride 0.5 <0.5 
1,4-Dichlorobenzene 0.5 <0.5 Cis-1,2-Dichloroethene 0.5 <0.5 
1,1-Dichloroethane 0.5 <0.5 Dichlorodifluoromethane 0.5 <0.5 
1,2-Dichloroethane 0.5 <0.5 
1,1-Dichloroethene 0.5 <0.5 

Comments: Analyzed by Bolin Laboratories 
of Phoenix, AZ 

Reviewed By: 

tfTdrtU^ "b\r\ il 
Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM- West Sample I.D. D 

5111 N. Scottsdale 
Scottsdale, AZ 85250 Laboratory I.D. 031897-17 

Attn: Steve Lamb 
Date Sampled: 3/18/97 

Project Name: ANG 
Date Received: 3/18/97 

Project Number: None 
Date Analyzed: 3/24/97 

Client Number: T0259 
Analyzed By: BLI 

PURGEABLE HALOCARBONS 
EPA Method 601 

Reported in ug/L (ppb) 

Detection Detection 

Compound Limit Result Compound Limit Result 

Bromodichloromethane 0.5 <0.5 Trans-1,2-Dichloroethene 0.5 <0.5 

Bromoform 0.5 <0.5 1,2-Dichloropropane 0.5 <0.5 

Bromomethane 0.5 <0.5 Cis-1,3-Dichloropropene 0.5 <0.5 

Carbon Tetrachloride 0.5 <0.5 Trans-1,3-Dichloropropene 0.5 <0.5 

Chlorobenzene 0.5 <0.5 Methylene Chloride 0.5 <0.5 

Chloroethane 0.5 <0.5 1,1,2,2-Tetrachloroethane 0.5 <0.5 

Chloroform 0.5 <0.5 Tetrachloroethene 0.5 <0.5 

Chloromethane 0.5 <0.5 1,1,1-Trichloroethane 0.5 <0.5 

2-Chloroethyl Vinyl Ether 0.5 <0.5 1,1,2-Trichloroethane 0.5 <0.5 

Dibromochloromethane 0.5 <0.5 Trichloroethene 0.5 2.5 

1,2-Dichlorobenzene 0.5 <0.5 Trichlorofluoromethane 0.5 <0.5 

1,3-Dichlorobenzene 0.5 <0.5 Vinyl Chloride 0.5 <0.5 

1,4-Dichlorobenzene 0.5 <0.5 Cis-1,2-Dichloroethene 0.5 <0.5 

1,1-Dichloroethane 0.5 <0.5 Dichlorodifluoromethane 0.5 <0.5 

1,2-Dichloroethane 0.5 <0.5 
1,1-Dichloroethene 0.5 <0.5 

Comments: Analyzed by Bolin Laboratories 
of Phoenix, AZ  

Reviewed By: 

vfnw. '-«-'Lx ?>\zifal 
Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM- West Sample I.D. E 
5111 N. Scottsdale 
Scottsdale, AZ 85250 Laboratory I.D. 031897-17 
Attn: Steve Lamb 

Date Sampled: 3/18/97 
Project Name: ANG 

Date Received: 3/18/97 
Project Number: None 

Date Analyzed: 3/24/97 
Client Number: T0259 

Analyzed By: BLI 

PURGEABLE HALOCARBONS 
EPA Method 601 

Reported in ug/L (ppb) 

Detection 
Compound Limit Resul 

Bromodichloromethane 0.5 <0.5 
Bromoform 0.5 <0.5 
Bromomethane 0.5 <0.5 
Carbon Tetrachloride 0.5 <0.5 
Chlorobenzene 0.5 <0.5 
Chloroethane 0.5 <0.5 
Chloroform 0.5 <0.5 
Chloromethane 0.5 <0.5 
2-Chloroethyl Vinyl Ether 0.5 <0.5 
Dibromochloromethane 0.5 <0.5 
1,2-Dichlorobenzene 0.5 <0.5 
1,3-Dichlorobenzene 0.5 <0.5 
1,4-Dichlorobenzene 0.5 <0.5 
1,1-Dichloroethane 0.5 <0.5 
1,2-Dichloroethane 0.5 <0.5 
1,1-Dichloroethene 0.5 <0.5 

Detection 
Compound Limit Resul 

Trans-1,2-Dichloroethene 0.5 <0.5 
1,2-Dichloropropane 0.5 <0.5 
Cis-1,3-Dichloropropene 0.5 <0.5 
Trans-1,3-Dichloropropene 0.5 <0.5 
Methylene Chloride 0.5 <0.5 
1,1,2,2-Tetrachloroethane 0.5 <0.5 
Tetrachloroethene 0.5 <0.5 
1,1,1-Trichloroethane 0.5 <0.5 
1,1,2-Trichloroethane 0.5 <0.5 
Trichloroethene 0.5 1.5 
Trichlorofluoromethane 0.5 <0.5 
Vinyl Chloride 0.5 <0.5 
Cis-1,2-Dichloroethene 0.5 <0.5 
Dichlorodifluoromethane 0.5 <0.5 

Comments: Analyzed by Bolin Laboratories 
of Phoenix, AZ 

Reviewed By: 

n\r\ 
Date 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 •  1-800-879-2835 • FAX 520-573-6550 
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ATEL 

Aqua Tech Environmental Laboratories, Inc. 

April 30, 1997 

RECEIVED 

MAV 0 5 1937 

ERM-WE«T INC. 
PHOENIX, A2. 

ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

Laboratory I.D. 042997-11-13 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on April 29, 1997 from your 
project name ANG Tucson in house mobile lab job. 

These samples were analyzed in accordance with our quality assurance program. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

%ch*lJS({Mk Ll    h*_ 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

nurr-j^ 

MAY 1 2 1337 

E|jM-WE8T INC 
PHOENIX, *Z 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West Laboratory ID: 042997-13 
5111 N. Scottsdale Road, Ste. 108 
Scottsdale, AZ 85250 Sample ID: V-1A 

ANG Tucson Date Sampled: 4/29/97 

None Date Received: 4/29/97 

T0259 Date Analyzed: 4/29/97 

Analyzed By: RAM 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 98 

Comments: 
Amended Report 

Reviewed By: 

5/7/0? 
Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 
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ATEL 

Aqua Tech Environmental Laboratories, Inc. 

RECEIVED 

MAY 1 2 1337 

^&WEtT INC. 
PHOENIX, AZ. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West Laboratory ID: 042997-11 
5111 N. Scottsdale Road, Ste. 108 
Scottsdale, AZ 85250 Sample ID: V-1B 

ANG Tucson Date Sampled: 4/29/97 

None 

T0259 

Date Received: 

Date Analyzed: 

Analyzed By: 

4/29/97 

4/29/97 

RAM 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 93 

Comments: 
Amended Report 

Reviewed By: 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 

VfrlW 
Date 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West 
5111 N. Scottsdale Road, Ste. 108 
Scottsdale, AZ 85250 

ANG Tucson 

None 

T0259 

Laboratory ID: 042997-12 

Sample ID: INF 

Date Sampled: 4/29/97 

Date Received: 4/29/97 

Date Analyzed: 4/29/97 

Analyzed By: RAM 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene 17.7 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 98 

Comments: 
!   Amended Report 

Reviewed By: 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 •  1-800-879-2835 • FAX 520-573-6550 

fo/m 
Date 
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ATEL 
Aqua Tech Environmental Laboratories, Inc. 

(£t>1\. 34 

RECEIVED 

MAY 0 5 1997 

ERM-WE8T INC. 
PHOENIX, AZ. 

May 1, 1997 

ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

Laboratory I.D. 043097-10 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on April 30. 1997 from your 
project name ANG Tucson. 

These samples were analyzed in accordance with our quality assurance program. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 •  1-800-879-2835 • FAX 520-573-6550 
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ATEL DECEIVED 

Aqua Tech Environmental Laboratories, Inc. 

MAY 1 2 1337 

ERM-WEST tNC 
PHOENIX, AZ 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West Laboratory ID: 043097-10 
5111 N. Scottsdale Road, Ste. 108 
Scottsdale, AZ 85250 Sample ID: B-EFF 

ANG Tucson Date Sampled: 4/30/97 

None Date Received: 4/30/97 

T0259 Date Analyzed: 

Analyzed By: 

5/1/97 

RAM 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppm) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 85 

Comments: 
Amended Report 

Revie 

^ymM- sfelfö 
Date 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 
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ATEL 

Aqua Tech Environmental Laboratories, Inc. 

May 2, 1997 

ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

EOEIVED 

MAY 0 3 1997 

ERM-WEST INC. 
PHOENIX, AZ. 

Laboratory I.D. 050197-16 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on May 1, 1997 from your 
project name ANG Tucson. 

These samples were analyzed in accordance with our quality assurance program. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

^ 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 
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ATEL 

Aqua Tech Environmental Laboratories, Inc. 

RECEIVED 

MAY 1 2 1937 

Ef&l-WEIT INC. 
PHOENIX, AZ. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West Laboratory ID: 050197-16 
5111 N. Scottsdale Road, Ste. 108 
Scottsdale, AZ 85250 Sample ID: 5-1-97-V1A 
Attn: Steve Lamb 

ANG Tucson Date Sampled: 5/1/97 

None Date Received: 5/1/97 

T0259 Date Analyzed: 

Analyzed By: 

5/1/97 

RAM 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound Results 

1,2-Dichloropropane <1.0 
Bromodichloromethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
cis-1,2-Dichloroethene <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Tetrachloroethene <1.0 
Dibromochloromethane <1.0 
Chlorobenzene <1.0 
Bromoform <1.0 
1,1,2,2-Tetrachloroethane <1.0 
1,3-Dichlorobenzene <1.0 
1,4-Dichlorobenzene <1.0 
1,2-Dichlorobenzene <1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 85 

Comments: 
Amended Report 

Reviewed By 

MM«i 
2700 E. BILBY ROAD 

PHONE 520-573-6565 
BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 

sfclWr 
Date 
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ATEL 

Aqua Tech Environmental Laboratories, Inc. 

May 2, 1997 

ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

EGEfVED 

HAY 0 3 1337 

EKM-WE8T INC. 
PHOENIX, AZ 

Laboratory I.D. 050297-01 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on May 2. 1997 from your 
project name ANG Tucson. 

These samples were analyzed in accordance with our quality assurance program. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 
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ATEL 

AöKö Tec/j Environmental Laboratories, Inc. 

MAY 1 2 1337 

EWrf-WEST INC. 
PHOENiX, AZ. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West 
5111 N. Scottsdale Road, Ste. 108 
Scottsdale, AZ 85250 
Attn: Steve Lamb 

ANG Tucson 

None 

T0259 

Laboratory ID:       050297-01 

Sample ID: 5-2-97-V1A 

Date Sampled: 5/2/97 

Date Received: 5/2/97 

Date Analyzed: 5/2/97 

Analyzed By: RAM 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound Results 

1,2-Dichloropropane <1.0 
Bromodichloromethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
cis-1,2-Dichloroethene <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Tetrachloroethene <1.0 
Dibromochloromethane <1.0 
Chlorobenzene <1.0 
Bromoform <1.0 
1,1,2,2-Tetrachloroethane <1.0 
1,3-Dichlorobenzene <1.0 
1,4-Dichlorobenzene <1.0 
1,2-Dichlorobenzene <1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 85 

Comments: 
Amended Report 

Reviewed By: 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 
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ATEL 
ÄECEIVED 

/ I- MAY 1 2 1937 
Aqua Tech Environmental Laboratories, Inc. eiM,,._ 

May 7, 1997 

ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

Laboratory I.D. 050697-02 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on May 6. 1997 from your 
project name ANG Tucson. 

These samples were analyzed in accordance with our quality assurance program. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM-West 
5111 N. Scottsdale 
Scottsdale, AZ 85250 
Attn: Steve Lamb 

Project Name: ANG-Tucson 

Project Number: None 

Client Number: T0259 

Laboratory ID: 050697-02 

Sample ID: 1 

Date Sampled: 5/6/97 

Date Received: 5/6/97 

Date Analyzed: 5/7/97 

Analyzed By: MSH 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichiorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

aaa-Trifluorotoluene (TFT) 92 

Comments: 

Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 
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ÄTEL 

Aqua Tech Environmental Laboratories, Inc. 

May 12, 1997 RECEIVED 

MAY 1 6 mi 
ERM-West 
5111 N. Scottsdale EPHOENIXTAZC' 
Scottsdale, AZ 85250 

Attn: Steve Lamb 

Laboratory I.D. 050997-11-12 

Dear Mr. Lamb: 

Enclosed are the data for samples received in our laboratory on May 9. 1997 from your 
project name ANG Tucson. 

These samples were analyzed in accordance with our quality assurance program. 

Aqua Tech Environmental Laboratories, Inc. appreciates the opportunity to be of service. 

Sincerely, 

Richard A. Mosher, Ph.D. 
Laboratory Director 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 • 1-800-879-2835 • FAX 520-573-6550 



ATEL 
Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: ERM-West 
5111 N. Scottsdale Rd, Suite 108 
Scottsdale, AZ 85250 
Attn: Steve Lamb 

Project Name: ANG-Tucson 

Project Number: None 

Client Number: T0259 

Laboratory ID:       050997-11 

Sample ID: Stripper In 

Date Sampled: 

Date Received: 

Date Analyzed: 

Analyzed By: 

5/9/97 

5/9/97 

5/11/97 

MSH 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene 18.3 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<5.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

2-Bromo-1-chloropropane 102 

Comments: Reviewed By: 

"fete *Mk? 
Date 

2700 E. BILBY ROAD 
PHONE 520-573-6565 

BUILDING A • TUCSON, AZ 85706 
1-800-879-2835 • FAX 520-573-6550 



ATEL 

Aqua Tech Environmental Laboratories, Inc. 

ANALYTICAL REPORT 
State of Arizona License #0009 

Client: 

Project Name: 

Project Number: 

Client Number: 

ERM-West Laboratory ID: 050997-12 
5111 N. Scottsdale Rd, Suite 108 
Scottsdale, AZ 85250 Sample ID: Stripper Out 
Attn: Steve Lamb 

ANG-Tucson Date Sampled: 5/9/97 

None Date Received: 5/9/97 

T0259 Date Analyzed: 

Analyzed By: 

5/11/97 

MSH 

HALOGENATED VOLATILE ORGANICS 
EPA Method 8010 

Reported in ug/L (ppb) 

Compound Results 

Dichlorodifluoromethane <1.0 
Chloromethane <1.0 
Vinyl Chloride <1.0 
Bromomethane <1.0 
Chloroethane <1.0 
Trichlorofluoromethane <1.0 
1,1-Dichloroethene <1.0 
Methylene Chloride <1.0 
Trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
Carbon Tetrachloride <1.0 
1,2-Dichloroethane <1.0 
Trichloroethene <1.0 

Compound 

1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Results 

<1.0 
<1.0 
<5.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

Internal Standard Percent Recovery 

2-Bromo-1-chloropropane 103 

Comments: Reviewed By: 

^ 

2700 E. BILBY ROAD • BUILDING A • TUCSON, AZ 85706 
PHONE 520-573-6565 •  1-800-879-2835 • FAX 520-573-6550 




